The evolution of the electronic transport under the influence of a magnetic field can be deeply revealing of the fundamental properties of a material. Classically, the transverse magnetoresistance r xx (H z ) evolves quadratically with magnetic field H, saturating at high fields if the hole and electron densities are not compensated [5] [6] [7] . 2 The asymptotic behavior in the low field limit of w c t << 2p, where w c is the cyclotron frequency and t is the relaxation time, arises from the Onsager reciprocity relation, which requires s ij (H) = s ji (-H). The leading term in the MR at low field is thus Dr = r(H) -r(H=0) ~ H 2 [5, 6] .
The asymptotic behavior in the low field limit of w c t << 2p, where w c is the cyclotron frequency and t is the relaxation time, arises from the Onsager reciprocity relation, which requires s ij (H) = s ji (-H). The leading term in the MR at low field is thus Dr = r(H) -r(H=0) ~ H 2 [5, 6] .
Other functional forms have been observed, most notably the symmetric linear form of Dr ~ |H|, which is non-analytic at H=0 but is allowed in the high-field limit, w c t >> 2p. There are several well-established electronic and geometric mechanisms for generating this behavior in the high-field limit [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] , which can be separated into two
classes. The first is due to special features at the Fermi surface, such as sufficiently low electron density to permit condensation of the electrons into the lowest spin-split
Landau level [1] , linear dispersion from a Dirac cone with infinitesimally small carrier mass [2] , Umklapp scattering [9] , and magnetic breakdown [7, 10] . The second class is predominantly geometric in nature, such as an average over a combination of open and closed electron trajectories in polycrystals [1, 5] , guiding center diffusion in weak disorder [4] , or strong mobility fluctuations due to irregular current paths from a strongly inhomogeneous medium or conductive grain boundaries [3] . Neither class addresses linear MR in the low-field regime where w c t << 2p, the focus of our experiments.
While magnetoresistance in metallic paramagnets and ferromagnets is typically small and negative, as the magnetic field quenches spin fluctuations and reduces spin scattering of itinerant carriers, large positive linear MR has been reported over the years in systems with charge-density-wave (CDW) order. This includes NbSe 2 [10] , Nb 3 Te 4 [11] , (PO 2 ) 4 (WO 3 ) 2m [12] , and RTe 3 (R=Tb & Ho) [13] . The linear or sublinear MR in the low field limit has been attributed to a wide range of mechanisms, from magnetic breakdown [10] All the listed materials exhibit a resistivity anomaly at the density wave (DW) ordering temperature for both zero and high fields (Fig. 1) . In addition to the DW anomaly, these systems also show a finite-field resistivity anomaly r xx (T, H z =constant)
in the zero temperature limit, which grows with decreasing T and extrapolates to its greatest value at T=0. The onset temperature for the resistivity anomaly is marked by an arrow in Fig. 1 . Similar high-field, low-temperature r(T, H=constant) anomalies have been reported in semimetallic Bi, graphite, and WTe 2 [21] [22] , where they have been ascribed to metal-insulator transitions [21] . The finite field, low temperature anomalies we consider here exist in highly-conductive CDW and SDW systems with only partially-gapped Fermi surfaces, and in many cases appear to be closely related to the dominant linear (or even sublinear) MR.
We use the pure SDW system GdSi and the pure CDW system SrAl 4 as our main examples. In both materials, a strong magnetoresistance with a positive, (sub)linear field dependence was observed in the low-temperature limit (Fig. 2) . The magnitude of the effect is large: a MR ratio Dr ii (H)/r ii (0) = 3.5 to 8 (i=a, b, c) at H = 20 T for GdSi and ~75 at H = 14 T for SrAl 4 , with Dr(H)/r(0) still ~ 1-2% at a few tens of mT. The (sub)linear behavior spans more than three decades of field range, and is clearly present even for w c t << 2p.
For both GdSi and SrAl 4 , the linear MR in the low-temperature limit evolves into a parabolic field-dependence at more elevated temperatures (Fig. 3) , similar to RTe 3 in the literature [13] . Although magnetoresistance is often fit to a power-law with a temperature-dependent exponent [10, 13] , our attempts to perform a scaling analysis such as the Kohler plot to collapse all r(T, H) data onto a universal curve were not successful. Instead, there likely exist contributions from multiple electron-and holelike conduction bands at the gapped Fermi surface, with potentially different functional forms under field.
We adopt a phenomenological approach to disentangle linear and quadratic
components, fitting the measured MR as r(H, T) = r(T, H=0) + A(T)|H| + B(T)H
2 as a function of field at various temperatures. We note that this form is distinct from a simple crossover between linear and quadratic dependencies, and that this procedure is only valid to a magnitude of Dr that is comparable to r(H=0). As plotted in Figs. 3b and 3d
for GdSi and SrAl 4 , respectively, contributions from A(T) and B(T) to the magnetoresistance are very different, although they are both insensitive to the range of fitting for 0.5 T < H < 4 T in GdSi, and for 0.1 T < H < 0.7 T in SrAl 4 . In both systems, [11] [12] .
the linear component A(T)H dominates over the quadratic term B(T)H 2 at low temperature, but A(T)H drops dramatically with increasing values of the zero-field resistivity, r(T, H=0). We plot A(T)H and B(T)H
The rapid diminution of A(T) at elevated temperature argues against phonon- [9] or excitation-based [13] scattering mechanisms as sources for the linear MR. It is also important to note that the low-temperature resistivity anomaly in r(T, H=constant) becomes more prominent in clean systems with higher residual resistivity ratio (RRR)
values. In NbSe 3 , for example, the resistivity anomaly was only observed in samples
with RRR values of 284 and 87, but not of 31 [23] .
The similarity in behavior between CDW and SDW systems (Figs. 1-3) suggests that both the low-temperature anomaly and the low-field MR, Dr ~ |H|, may arise from a generic mechanism that is intrinsic to general features of the Fermi surface. The gapped Fermi surface of SrAl 4 has several ellipsoids whose sizes are as small as 0.5%
of the Brillouin zone volume [19] . We have performed density functional theory calculations for GdSi and, as illustrated in Fig. 4a , we find that its Fermi surface is marked by closed, bowtie or pinwheel-like volumes. These small volumes and their associated tight electron orbits contrast with the paramagnetic phase which has extended Fermi surfaces with nesting characteristics (Fig. 4b) [14, 16] .
To validate our band structure calculations for GdSi, we probe the Fermi surface via dHvA oscillations (Fig. 4) . The lowest frequency measured is 71.5 T for H along the c-axis, which was also detected through a significant part of the b-c plane (Fig. 4f) .
The Hence a (possibly disorder-assisted) tunneling process could play the role required by Pippard's mechanism to act as a source/sink of particles on the two branches. This would be a nonlinear process in terms of the ratio of the impurity potential to the gapi.e. essentially using strong coupling impurities to reform the (hidden) Fermi surface of the parent metal, and to scatter between the intersecting branches. The idea is similar to the "Umklapp" mechanism, except that it would not require thermal excitation of particle-hole pairs.
It follows that the competition between coherent turning of sharp corners on the field. In fact, as seen for SrAl4, its (sub)linear MR at T = 1.7 K is of order 7,500% by H = 14 T, effectively matching the total electrical resistivity at room temperature.
Methods:
Aligned single crystals of GdSi, Cr, and SrAl 4 were prepared in bar shapes of 1-3 mm length for magnetotransport measurements. Electrical leads were attached by silver epoxy in a four-lead geometry. High-field MR was measured using LakeShore 
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